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PREFACE 



The following course of study has been designed to 
set a minimum standard for student performance after 
exposure to the ihaterial described and to specify 
sources which can be the basis for the planning of 
daily activities by the teacher. There has been no 
attempt to prescribe teaching strategies; those 
strategies listed are merely suggestions which have 
proved successful at some time for some class • 

The course sequence is suggested as a guide; an 
individual teacher should feel free to rearrange the 
sequence whenever other alternatives seem more de- 
sirable. Since the course content represents a 
minimum , a teacher should feel free to add to the 
content specified. 

Any comments and/or suggestions which will help to 
improve the existing curriculum will be appreciatedo 
Please direct your remarks to the Consultant for 
Mathematics, 

All courses of study have been edited by a subcommittee 
of the Mathematics Advisory Committee. 



CATALOGUE DESCRIPTION 

An Investigation of interesting and challenginv^ mathematical 
activities which are not usually developed in other mathema- 
tics courses, including brainteasers , puzzles, and game theory. 
Designed for the student who has mastered the skills and con- 
cepts of Geometry 2. 
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1. Grow In hir^ ability to uno pat'ternr. Mnd symmotriest 

2. Gain experience in creativity u 

3. Devise and illu.strate models through manual activities. 

4. Experience many examples of logic and problem solving 
through verbal and non-^verbal activities. 



NOTE ON HEFERliNCi::S 



There are no State Adopted References used in totality although 
appropriate material can be found in them. The diversity of 
the material used in this course is such that no present book- 
contains everything. Abbreviations (See Annotated Bibliography) 
used are I 

Ulv'i - University of Miami Library 

UMCL - University of iviiami Curriculum Laboratory 
(Merrick Building) 

LH - Lindsey Hopkins Library (Downtown Wiiami) 

DGPL - Dade County Public Library (any of the branches 
can order books from the main branch on Blscayne 
Blvd.) 

The catalog numbers given from the University of Miami are 
Library of Congress call numbers. Listing of the Dev/ey deci-- 
mal numbers would vary from library to library. The number 
of the item in the bibliography followed by the name of the 
author in parentheses v/ili be used to Identify the text in 
the outline, e.g., 53(Kaplan). The School Mathematics Study 
Group has voluminous amounts of material, as has been pointed 
out in the bibliography o 
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SUGGESTIONS 



1» Thicj (jourr;c U; boinr; v/ritter^ cj.n an olcctive. The Inatruc- 
Lor v/1.1.1 h,'!V(j In tailor this ccnjrt.o to i'it tho necciij of his 
i rjd i vlfluM J. jjup i I.:::. 

In tho oourse dcsorip lion the term "game theory" should be 
ohangod to "mod(-?ls** since the student's expertise at this 
level would not be adequate to treat game • theory in any 
depth. 

3. The course title should be changed to Geometric Illustrations 
and Puzzles , 

4t There v/ill be no state adopted text for the course. This 
course v/ill be made up from many different books (See anno- 
tated bibliography) which can be obtained at the Lindsey 
Hopkins library, the Dade County Public Libraries, the 
instructor's high school library, the University of Miami 
curriculum Laboratory, and the University of Miami Library » 
In the suggested quinmester outline, some texts are stressed 
more than others # This is still up to the instructor to 
finally decide for his class. I also mentioned some books — 
Koyle's Book of Rules, Encyclopaedia Britannica Dictionary — 
which I did not list' in the bibliography but whj.ch an in- 
structor could obtain. The instructor will have to prepare 
himself to instruct this courtse. It really can be fun. 

5. I would like to suggest that as a result of this course, 
students will be better able to see relationships, patterns, 
and sym.me tries in this v/orld. Hence, a student would be 
better prepared for any job which v/ould require clear- thinking 
for problem- solving tasks (and the list of these jobs is 
endless). Such practical benefits of the course should be 
emphasized to t})e students throughout this course. 

6. It will be up to the instructor as to how much basic geome- 
try should be reviewed. (Bakst- Appendix II pp. ?27-74'3) 

He will also have to determine how much basic geometry should 
be included on the posttest. The posttest should reflect the 
student's ability to describe certain games and to illustrate 
different constructions. 

7. While the determination of a course grading system is up to 
the discretion of the teacher, 1 suggest incorporating such 
grading strategies as student exj^eriments , presentations in 
class, projects, visitations, and papers. For example, I 
suggest J 

(1) Student oral presentations on mathematicians in 
the field cf puzzles and mathematical recreations. 
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^u{\{\i:.r> \/\ (iD'j (cnritinuoci ) 

Niontion should be made of 12(Bezuszka) 
Heritap.e Builders in the Arts & Sciences 
for making biographical sketch assignments. 

(2) A project, e.g., each student delves into 
a particular phase of puzzles that he is 
interested in. The result would be a paper 
and/or class presentation. Projects also 
could be anything in art-collage, mobiles, 
tessisles, mosaics, pottery design, etc., 
to mechanical working models. The instructor 
should strive to get everyone involved in his 
own individual "thing." Let the artist draw; 
those useful with instruments design; and 
those who are mechanically skilled and manual- 
ly skilled produce-clay, metal, glass, plastic, 
etc. There are many examples and enough ma- 
terials for all types of backgrounds. 

8. I have not mentioned overheads, periodicals, media resources, 
or other materials since I felt there v/ere enough books to 
handle the material. There is a voluminous amount of media 
materials . 

9. For advanced students t 6(Ball); l6(Cadwell); 18 (Carroll); 
21 (Davis); and 25(Domoryad) are some texts that would be 
interesting. 

10. Many of the cited books will help the instructor in background 
material. Many suggestions found in Elementary School Teacher 
Textbooks will be found quite helpful in working with students 
who have trouble in clearly seeing and understanding the 
topics discussed in this course, 3(All^ndoerf f er) ; 17(Cam- 
eron); 19(Collier); 38(Garsten); ^3(Hawley); 69(Minnesota 
Project) ; 75(Paling) ; 79(SMSG-Elementary) ; 8l(Scott,Foresman 
Project); and 88 (Mathematics Projecti Book T). 

11. Many of the newer editions extract puzzles, illustrations, 
etc. for older books and so several books repeat the same 
materials. The instructor must pull material together from 
these different books so as not to be too repetitious. He 
may not have these materials available to him immediately. 

I have given a tentative 50-day program so there is some 
choice for the instructor. Many of the ideas MAY TAKE LONGER 
than the time I've alloted in which case, CONTINUE THE ACTIVITY, 
Others will be too short, in which case the instructor should 
ALWAYS have something planned to fill out the class period. 

12. Students may want to bring in their ov/n puzzles. 
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Su/:^(^;estions (continued ) 



13. Sludonts could talk about puzzles (interlocking cardboard 
piococ-:) and actually put together a r^mall puzzle. They 
could discuss why some people find it so difficult to do 
just that. 

1^. If the instructor would like to stress definitions, five 
definitions or so could be given each day with a small 
lecture followed by a laboratory period. Breaks between 
lessons should be inserted. These breaks go back to 
arithmetic puzzles mainly, but are interesting and very 
diverse. An encyclopedia and dictionary should be avail- 
able for the student's use. 

15. Facilities for duplicating processes will be needed. 

16. For more advanced students, a project might be 1 writing 
Hilbert's Axioms and giving examples of each of Hilbert's 
Axioms. They could also compare Finite Projective and 
Analytic Construction of the Fano Geometry. 75(Stanton)e 

17. Different problem solving methods could be triedt For 
example I give a sheet with three or four puzzles per day. 
Allow students to work in groups solving- giving solutions 
the next day or so with discussions. Have students come 
up to the board and v/ork out their solutions or have the 
group demonstrate their solution together. Ideas are 
limitless. 
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I/IATERIALS FOH MODEL BUILDING 
;dO(Curid.y ) 

Sheets 

Cartridge paper 
Manila Folders 

Pasteboard, ^-sheet, 6-sheet, and 10-sheet 

Plain postcards 

Plywood 

Masonite 

•Donnaconna' or plasterboard- thick, light layers 

for contour work. 
Glass- lantern- slide cover- glasses 

Celluloid sheets or Perspex (offcuts can be bought cheaply) 
Sheet metal, cut from old tins and cans 

Disks 

Wooden toy wheels 

Bases of broken plastic plates and beakers (easily 
cut off v/ith a hack-saw and polished up with 
glass-paper) 

Cork mats 

Coins 

Lathe cores 

Lines 

Colored twine 

Plastic (polyvinyl) thread 

Violin strings 

Fish lines 

Shirlastic 

Round elastic 

Plastic-covered wire from radio shops 
Copper wire strapping on crates 
Piano v;ire 

Steel kni bting-needles (soften before machining) 
Wooden skewers 

Paint-brush handles from chaj.n-stores (sometimes tubular 

plastic, which is very useful) 
Pencils 

Strips 

Gumstrip 

Plat steel strapping from crates 
Cardboard strips 
'Juneero' strips 
* Meccano * strips 

Flat or I-section curtain rail from chain-stores 
Wooden laths 



MaterialG for i/lodel Build inf^ (continued) 



Points 

Drawing pins iviilitary marking i)ins 

Pins with colored heads Golf tecs 



Rings 

Steel washers 

Rings from haberdashery 

Curtain rings 

Joints 

Metal rivets 
Nuts and bolts 
Solder 
Glue 



Quoits 
Ulalc rings 
Wire c ircles 



from lampshades 



Florist's wire 
Sealing wax 
Paper fasteners 
Eyelets 

Cut rivets (heat the ends-violin 
strings ) 



Balsa cement 

Perspex cement (solution 

of Perspex in ethylene dichloride) 
Nail-polish remover (acetone, for celluloid) 
Durofix (or solution of celluloid in amyl acetate) 
Glass cement (grind surfaces to be joined) 
Canada balsam 



Tools 



Razor blades and steel rule 
Coping- saw 
Fine tenon-saw 
Hack-saw 

Wheelbrace and drills 
Compasses 
Eyelet punch 
Small clamp 
File 
Plane 
Hammer 



Screwdriver 
Shears and Scissors 
V/ire-cutters 
Glass-cutters 

Glass-paper and emery cloth 
Household scouring powder 
Metal polish 

Soldering; iron and cored solder 



These are only suggestions for materials. Use what is at hand* 
Most models look better If painted. Paint metal strips with 
quick-drying dopes; cardboard v/ith enamels (high gloss paints); 
flat diagrams with poster-paints. 

Throughout the course, the instructor may actually want to build 
models. He can get the instructions from Cundy and Rolletts's 
Mathematical I /iodel s which contains examples in Plane Geometry, 
Polyhedra , . So Lid Geometry, and Mechanical Models* These models 
can be interspersed in appropriate places and students may want 
to try their hand with models other than just paper* 
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COURSE OUTLI^^E (50 Day Program) 
UNIT I 

!• Unicursal Drawings (One- Way Geometry) 

^"(Bakst-Math, Puzzles and Pastimes) pp, 97-108 with 
illustrations 

Performance Objectives 
The student will 

1. Identify geometric terms visually - edge, vertex, equi- 
lateral triangle, and regular octahedron, 

2. Understand the objective! If the number of the edges 
which converge at every vertex of a geometric solid 
figure is even, then it is possible to travel along 
all the edges of the figure by traversing each edge 
only once. 

3. Recognize the rules for the solution of such problems. 
Materials 

Paper, compasses, cardboard rulers 



SUGGESTED TEACHING STRATEGIES 

1. Have students maintain a notebook containing key ideas, 
concepts illustrations, and materials necessary for models, 

2. Ask students if they can think of any such problems or make- 
up any of their own, 

3. Pass out dittoed exercises on Unicursal Drawings, 
(Samples of exercises on following page,) 

^, Give definitions of edge, vertex, equilateral triangle, 
regular octahedron, and use illustrations, 

5* Shov/ how this idea of unicursal drawing can be transferred 
to plane geometric figures such as "vertices"-points, and 
"edge"-line, 

6, Illustrate unicursal drawings and the fact that some illus- 
trations cannot be drawn unicursally. Illustrate the rules • 
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UNIT I 

To othpicks ^ { flakst ) 

Pe r i'o naa nee Ob jectives 
The student will 

1. Experience trial and error exercises. 

M aterials 
Toothpicks 9 paper. 

Su gge sted Teaching Strateg ies 

1. The instructor will give background 4(Bakst)-pp. l-9s 

2. Have student imagine the new figure. Exercises 1 to 36« 
^(Bakst)- Solutions - pp. 181-188. 

3. Have students solve these exercises, show solutions and 
discuss. 

^. For advanced students - Bakst (chs. 10-13) 
Sample Exercises (Bakst) 

1^ Place 3 toothpicks beside one another as shown in Figure 
1. Move them around so they form a double of the figure. 

2. With ^ toothpicks which have been placed alongside one 
another, construct the triple of this figure. 

3. With 11 toothpicks obtain 1. 

4. With 12 toothpicks construct a figure like the one shov/n 
in Figure 2. Now remove 2 toothpicks, leaving 2 squares. 

5. In Figure 2 transpose k toothpicks to construct 3 Squares 

6. Figure 3 contains 1? toothpicks. Remove 5 toothpicks, 
leaving 3 equal squares. 

7. By removing 2 toothpicks from the design in Figure 3, 
make 6 squares. 

8. Remove k toothpicks from the design in Figure ^ to make 
5 squares. 

Figure 1 Figure 2 Fip:ure 3 Figure k 



UNIT 

H. exuf .Iexa/-^ons 33 (Gardner-Math Puzz. & Div.) pp. 1-1^ 
Por rorfnanco O bjoc tiv es 

The ;;ludenL wi l l. 

!• Construct a hexaflexagon. 

2, See how a two-dimensional object can be "flexed" for 
three-dimensional results. 

Materials 

Ruler, paper, scissors, and crayonso 

Suggested Teaching Strategies 

1» Use examples (pp. 10-12) of 33(Gardner). 

2, Have students make individual models singly or in groups 
of two forming unahexa models through heptahexa flexagonso 

3. Students should be granted freedom to try and draw other 
arrangements. 

^. Students can color triangles on forms to recognize 
differences. 

Hexaflexapon s (continued) ; Tictactoe 33 (Gardner) 

Performance Objectives 
The student will 

I. Learn how to play the Game of TICTACTOE. 
Materials 

Plastic three-dimensional tictactoe set, paj^ier. 
Suggested Teaching Strategies 

1. Short explanation and history of tictactoe. 

2. Cat's game and strategy of winning tictactoe. 

3. Two-dimerusional gam.es using paper. 
^. Three-dimensional games. 

5. Problem for students Ex. ?, p= 26 "The sliced cube," 
ansv/er on p. 33. 

II 



UNIT I 

5 • Tic t actoG ( c on t inu e d ) 
Pe r r o rrnci nco Ob .] o c t i v e 
The citudent will 

1. Improve his space visualization. 

Materials 

Paper dittoed v;ith diagrams. 
Sui£j:>F!;ested Teaching Strategies 

1. Review of two- and three-dimensional tictactoe. 

2. Explanation of four-dimensional tictactoe - p. 42 
33(Gardner) has a diagram. Imaginary hypercube set up 

by sectioning it into two-dimensional squares as diagrammedt 

UNIT II 

6. Topological Models 33 (Gardner) 

Performance Objectives 
The student will 

la Construct som.e basic topological shapes. 

Materials 
Paperi scissors. 

Suggested Teaching Strategies 

1. Construction of some of the 16 types of surfaces used in 
topology (Gardner - pp. 63- ?2) - shown on the blackboard. 

2. Make paper models of each item on Table (p« 6?) 33(Gardner)t 
See pp. 68-69« 

3. 8(Barr) will be useful for background and experiments. 
30(Fuchs) offers explanation and colored illustrations. 

?• Topological Models (continued) 

Performance Objectives 

The student will 

12 
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1. Recognize a Moetiius strip, a Klein ' bottle , and a torus. 

Ivlate ricils 

Payje r , r; c 1 s s or • 

_Su f^f^esteci TeachiniT?; Strate/7.ies 

1. Discussion about the use of these models. 

2. Continuation of making models in Table, p. 67f 33(Ga3?dner) 

3. Elementary discussion about the Klein bottle; the torus; 
and the Moebius strip, including the results of its 
various cuttings. 

8. Hex 

Performance Objectives 
The student will 

1. Participate in the game of hex trying to master some of 
its strategies. 

M aterials 

Checkerboards fixed for the game of hex, dittoed boards drawn 
on pajjer with small pieces of cardboard being used for men 
or other appropriate items. 

Sugf::ested Teaching Strategies 

1. Lecture on background of Hex from 33(Gardner) p. ??. 

2, Set up trial game 'and show moves on boards 
3« Let students experiment in playing game. 

k. Problems (p. 78) and solutions (p. 82), 33(Gardner). 
9» Hex (continued) 

10. Polyominoes 33(Gardner) Ch. 13 pp. 12^^-l40 

Performance Ob.ieotives 
The student will 

1. Participate in the construction of some polyominoes. 
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Materials 
Paper, ncissors. 

Su^gj^^ested Teaching, Strate/:j;ies 

1. Lecture on background of Polyominoes, 39(Golomb). 

2. Let students practice with their polyominoes. 

3. Problem 33(Gardner) pp. 125, 12?, Fig. 6?. 

UNIT III 

11. Nim, Tac Tix 33(Gardner) Ch. 15, pp. I5I-I6I 
Per f ormanc e Ob .1 e c t i ve s 

The student will 

1. Participate in the playing of Nim and Tac Tix and learn 
about some of their basic strategies. 

Materials 

Dittoed paper for board:; or other appropriate material. 
Suggested Teaching Strategies 

1. Use 33 (Gardner) for background lecture. 

2. Let students practice playing both games. 

12. Nim, Tac Tix (continued) 

13. Breaks ^4(Heafford) 
Performance Objectives 

The student will 

1. Participate in solving quizzes and puzzles involving Breaks. 
Materials 

Dittoed quizzes and puzzles. 
Suggested Teaching Strategies 

1. Pass out quizzes 1-6 to the students. A timer may be used 
and competition within the class may be initiated. 

2. An almanac, encyclopaedia, and dictionary might be necessary • 

14 
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Breaks (continued ) 



Quizzes 



4^l(Hearford) 



Brvi\kr> (con tinued ) 



^f^KHeafford) 



IIIIIT IV 



Op I. i I. I I ^ h ii; j t 



P e r fo i7na n c o Ob .i e c t i v e s 
The student will 

1. Observe what is meant by an optical illusion. 

2. Construct straight line, circles, and symmetry examples 
- of optical illusions* 

3. Learn hov; to use the inversor (6 rods). 
Materials 

Inversor, compass, ruler, paper. 

Suggested TeachiniS: Strategie s 

1. The use of 86(Steinhaus) will help the instructor. 

8 2, Other texts can.be used which illustrate optical illusions, 
which the students can try to draw. 30(Fuchs); 5(Bakst, 
Chs. 28-29); and 72 (Northrop, pp. 47-^8, 64-76). 

17. Optical Illusions (continued) 

18. Breaks (continued) Quizzes 17-21. ^^(Heafford) 

19. Breaks (continued) Quizzes 22-26. ^^(Heafford) 

20. Tangram 20 (Gundy and Rollett) 
Performance Ob.] actives 

The student will 

lo Construct his ov/n tangram. 

2. Observe different patterns which can be fomed with the 
tan gram 0 

Materials 

Scissors, ruler, paper 
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Suggested Teaching Strategies 

!• Dirjcuny b.'jfjk ground of Tarw;^rarn- (Chinese puzzle game con- 
sidered thousarids of years old and consisting of a square 
of thin material d:ivlded into 7 pieces, etc,), 

2, Expar:d into a discussion about design and geometrical 
structures in architecture (modern skyscrapers and other 
buildings ) • 

3f Have students see v/hat designs they themselves can make 
up from the tangram. 

UNIT V 

21. Tessellations 20(Cundy); 86 (SteirJiaus ) 

Ch, ^ p. 75; 58(Kraitchik) 
Performance Objectives Ch, 8 pp, 193-213 

The student will 

1. Observe pictures of mosaics and tessellations« 

2. Try and construct paper tessellations. 
Materials 

Paper, scissors, paste, paints or crayons* 
SUfT^ested Teachini^j: Stratep;ies 

1, Present background on Tessellations to students, 

2, Models (elementary) drawn on board with steps on construc- 
tion, 

3, Provide books containing pictures of mosaics and tessella- 
tions so students may get ideas for their own tessellationSt 

^, Designs can be made on the tessellations themselves or 
if colored paper is available then strj.ps of colored 
paper may be interwoven, 

2(Alkema) would be an excellent book showing the student 
how designs are used in business enterprises today. Paper 
collage and montage could be tried by the students along 
with simple monofolds, 

22, Tessellations (continued) 

23o Geometric Shapes l(Adler) background; 60(Land, Ch, 11); 

73(Ogilvy, Chs, 5-6) i 78(Row); 81(Scott, 
Foresman) ; 92 (Yates) ; 46(Horne) 

16 



Por f ormance Ob/joct lv ri q 
The student will 

1. Be able to name the basic geometric shapes, 

2. Give examples for each shape from the real world, 

3. Be able to draw or construct these shapes, 

if. Be able to define these shapes in words. 
Materials 

Paper/ dittoed sheets, tinker-toys, clay, etc, 
S ufj;g;e s ted Teac hing Strategies 

1, Present background lecture on the geometrical forms and 
examples frora history. There are many texts that can be 
used, 

2, 78 (Row) and ^l6(Horne) have good suggestions for this lesson, 

3, Definitions can be v/ritten on the board and discussed, 

k» Time- for student constructions of the basic shapes should 
be set aside. Use of clay models and photography can be 
used here, 60(Land), 

2^, Geometric Shapes (continued) 

25. Breaks (continued) ^^(Heafford) Quizzes 27-31 

UNIT VI 

26. Desi gn in Paper .Folding (Origami) ?8(Row) 
Perfor man ce Obj ectiv es 

The student will 

1, Practice folding paper into various dG;:;igns, 

2, Be able to make a paper model of a basic geometric design, 
Materials 

Paper, scissors, ruler, protractors, 

Su^iSjested Te ach ing Strategi es 

1. Use 78 (Row) for background and 20 (Gundy) for designs on 
folding and making geometric solids. 
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2, Explain use of the protractor and show how to measure 
angles for paper constructions. 

27. Geo-board Activities 
Performance Objectives 
The student will 

!• Show that he can set up the basic geometric designs on 
the geo- board and demonstrate them to his classmates or 
instructor, 

# 

Material s 

Geo-board(pegboard) , rubber bands, and peg(matches, etc.). 
Suggested Teaching Strategies 

1, Start with elementary shapes and increase in difficulty • 

28. Breaks (continued) 44(Heafford) Quizzes 32-3? 

29 • Four-Color Map Problem , Losing Area E xperiment , Gutting 
Surfaces and Solids , Traveling Network Exercises , and 
Euler^s Rules . 

Performance Objectives 6(Ball) Ch. 8 pp. 22-2^1 

49 (Johnson and Glenn) 
The student will pp. 210-22^1-; 271-272 

1. Be able to work the losing area experiment. 

2, Show by drawing what happens when various surfaces are 
cut by planes. 

Materials 

Dittoed exercises, plastic geometric shapes. 
Suggested Teaching Strategies 

1% Use 49 (Johnson and Glenn) for background material. 

2. Students may practice drawing geographical maps to shew 
only four colors are needed to differentiate the various 
states or countries. 

3. Students may. go to the board and try to visualize planes 
cutting through solid objects and guess resulting figures. 

Work examples with Euler's Rules- remind students of 
beginning work in Unicursal drawing. 

18 



ERLC 



30. Breaks (continued) 4^(Heaf ford) Quizzes 38-42 

22 (Degrazia ) ; 64 (Madachy ) 

A lphametics 

UNIT VII 

31 • iirain teasers 2 6 ( Dud e ne y ) 

Per lV.)r majic o Obje ct ives 
The sLudent will 

lo Particj.pate in v^orking out puzzles and discussing their 
solutions. 

M aterials 
Paper. 

Su/^^ ested Teaching; Strategies 

1. Present problems. Allow students to work out solutions 

by boardv/ork, in teams, or in any other convenient manner. 

2. Discuss solutions and alternate ways of solving these 
problems . 

3. Suggested exercises; 26(Dudeney) pp. 27,28,35i46,112,113. 

32. Brainteasers (continued) 
Suggested Teach ing ; Strategie s 

1, Suggested exercises, 26(Dudeney ) pp, ^S'^, 56, 58-67, 114-116, 

33. C heckers Hoyle's Book of Rule for Checkers 

or any checker test 

Performance Objectives 
The student v/111 

It Demonstrate the basic rule of checkers. 
Materials 

Checkerboards and men. 
Suggested Te achin g Stra tegies 

1. Utilize pp. 68-^751.117-119 26(Dudeney) 

2. Present basic rules of chec:kers- shovv moves on board. 
3^. Chec kers (continued) 
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The student will 

1. Be ablo to play a /^ame ol chockers, 
Jvia to r i alu 

i J i 1 1 o e (i p;j p o r , c hi e c k o r b o ci r d : > . 
Sugf^ested Teaching Stratepge s 

1. Utilize pp. 127-137, 1^2-1^8 26(Dudeney) 

2. Call off a game of checkers with the students playing 
the game. Illustrate one of the championship games 
played (found in Encyclopaedia Britannica or other test) 
by placing the numbers on the board. Strategy can be 
discussed as the moves are made or at a later time. 
Students may follow this illustration, if there is time, 
with their own game. 

^Checkers (continued) 

Suggested Teac h ing Strategies 

1. Allow students to play the entire period either with 
their ov/n game or with games from different texts on 
checkers . 

2. An introduction to timed moves using a second hand watch 
might be enjoyable for those students who demonstrate 
proficiency at the game. A small tournament might be 
held. As a starter, 15-second moves might be appropriate 

UNIT VIII 

_Graphing 

P erformance Ob.iective s 
The student will 

1. Demonstrate how to graph in two-dimensional space. 

2 . Be able to define absc issa , ordinate , graph, mapping, 
coordinate, relation, function, vector, ordered pairs, 
ordered triples, and ordered n- tuples. 

3. Demonstrate how to graph a three-dimensional space vector 
Materials 

Paper, ruler, graph paper. 
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Sug^Hje sted Teaching; Strategies 

!• Have students come to the board to show Icnowledge of 
" abscissa, ordinate, coordinates, and ordered pairs by 
locating points. 

Z. Have students make up their own problems in two-dimen- 
sional space. 

Discuss two, three, and n-dimensional space drawings. 
Bring in descriptive and projective geometry at this time. 

5. Ballistics, projectiles, rockets, and Apollo moon,,shots 
can be discussed in terms of trajectories which. will in- 
volve parabolic curves and other geometric shapes. 

6. Appropriate texts for this lesson are 1 10(Beberman-Unit k)\ 
ll(Bezuszka-Unit 3, Part 2, Lesson 6); 79(SMSG-see Biblio- 
graphy); 51( Johnson); 55(Keedy). 

Positiona l Games 1 Naval Ba ttle 58(KraitchiK) Ch. 12 

Perfornan ce Objectives 

The student will 

1. Demonstrate that he knows how to play the game of Naval 
Battle. 

Ma-terial^s 
Paper. 

Su^^^F.ested Teach ing Stratef^ies 

!• Stratef'-.y will be dascusj^ed by the instructor and rules 
(p. 283) will be exi)laineri. 

2. Students will pick partners and try to learn this game. 
Positional Gam es i Domi.n oe_s , Cards, £}lir*ese Checkers 

58(Kraitchik) Ch. 12 pp. 267-323 
Perfo rmance Object ives 
The student will 

1. Demonstrate that he can play Chinese checkers and the 
game of dominoes. 



Mate r ials 

Chinose checkerboards and marbles, sets of dominoes, deck 
of cards, 

Su^^/^^ested Te ach ing StratOr^ies 

1. Explain rules for dominoes and Chinese checkers. 
58(Kraitchik) pp. 298,302,318; Hoyle's Book of Rules 

2. Explain rules on how to guess two cards (ch. 12) 

39. Positional Games { mfjic Squares 58 (Kraitchik) Ch. 7 pp. 1^2-192 
Performan ce Objectives 
The student will 

!• Show that he can make a magic square. 
Mate r ials 

Paper, plastic magic square puzzles (if possible), rulers. 
Su ^jpjcst e d Teac hing .^StraJ^e^ijes 

1. Teacher should explain the origin of magic squares and 
discuss the different types of magic squares. 

2. Student should be introduced to Latin Squares and perhaps 
Greco-Roman Squares. 

3. Instructor should give examples of methods of construction 
used in Lattices. 



^0. Breaks (continued) 



Cryp tograms 



Quizzes ^3-^9 



^^(Heafford) 
22 (Degrazia) 
pp. 39-^0 
Solutions p. 121 



Suggeste d Teac hing S trat ep^ies 



1. Exercises can be dittoed for students. 



Examples 1 



SEND 
MORE 
GOLD 
MONEY 



32 solutions possible Ex. 605^ 



1720 
I75O8 



AB+BA+B=AAB 



19+91+9=119 
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ab X Mc = acb 

+ ~ 
ad X e='* aaf 



10 X 16 = 160 

+ + - 
1^1- 8 = 112 



xxxxx 



lxxxx)lxxxxxlxxl 
Ixx xlx 
xxxl]. 
xxxxx 
Ixxxxx 
xxxxx 
xxxxl 
xxxxl 



8^063 



15927)1338871401 
127416 

64711 
63708 
100340 

47781 
47781 



UNIT IX 



4^1 • Varip.us Ge ometr ies 

Performance Objectives 
The student will 



8 5(Stanton) pp, 164-179; 
29(Fawcett) p. 201 



1. Realize that geometry is not restricted to Euclidean 
Geometryt 

2. Recognize the names of the non-Euclidean geometries to date. 

Materials 
None 

Suggested Teaching Strate /gjies 

1. Instructor demonstrates at the board the differences among 
the various geometries as exemplified by some of the rules. 

2. Projective, finite, non-Euclidean, Absolute or Pan- geometry, 
Lobachevskian, Riemannian, and Topology should be compared, 
Hilbert's postulate should be mentioned, 

^2. Various Geometries (continued) 

Reviev/ Session 

Instructor should outline v/hat has been covered during this 
nine v/eek. period. Student question and answer period should 
follow. Instructor should provide each student with 
study sheet containing the names of all games and definitions 
presented during the course. 
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kk. Oral Reports 

Students present their oral reports of mathematicians pro- 
minent in the field of Puzzles and Recreational areas. 
Student mechanical models or art work (collages, paper 
mache> busts, etc.) should also be presented at this time. 



kS. Posttest 



UNIT X 
OPTIONAL FIVE DAY UNIT 



k6. Braid The ory 8^(Spitznagel) 

Take-off on group structures (Piet Hein). Game called Tangloid. 

^7. Shunting Problems 58 (Kraitchik) Ch. 9 pp. 214-226 

Permutational Problems 

Difficult Crossings 

48. Knots 86(Steinhaus) Ch. 12 p. 252; 76(Ransom) 

49. Tower of Hanoi 33(Gardner) Ch. 6 pp. 55-62o 

50. Geometrica l Arithmetic 29(Fawcett) 

Addition, Subtraction, Multiplication, Division, Involution, 
Evolution (square roots), Algebraic constructions, and 
Triangular numbers are topics to be shown through use of 
geometry with ruler and compass constructions. 
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POSTTEST 



pie !• 

The student willi 

1. Choose a game learned during the quinmester and write 
its rules and procedures of play. The instructor should 
be able to read the student's description and know that 
the student shows understanding and some mastery of the 
game* 



2. Choose any one geometric solid and constriAct it with 
compass and ruler. 



3. State Euler's equation. 



State three examples of solids and give the number of 
edges and vertices for each solid, (Examples - tetra* 
hedroHj dodecahedron, icosahedron^ ) 



5t Write his own idea about puzzles in general perhaps 
illustrating with examples. 



6, Draw a picture of a tangram. 



7, Draw a picture of a tessellation. 



8, Describe an optical illusion and illustrate with an 
example. 



9. Give instructions for a paper folding example. 



10, Pick three topological models and give a description 
of each, describing the results in one of the cases 
if that object is cut. (Hintj Use Moebius for the 
cutting unless you are sure of the otiier models. ) 
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Sample II. (A majority of these questions will be based upon 
Euclidean Geometry.) 

1. Choose the letter of the following if it is not a quadrilateral, 
a) Parallelogram b) Rectangle c) Square 

d) Trapezoid e) Tesseract 

2. True or False (Place a T or F in the proper space,) 



1) 



All squares are rectangles, but all rectangles are 
not squares. 



2) All rectangles are parallelograms, but all parallel- 
ograms are not rectangles. 

3) All parallelograms are quadrilaterals, but all 

quadrilaterals are not parallelograms. 

3. Matching (Choices 1,2,3,^ may be used more than once.) 

1. Parallelogram a. All opposite sides are parallel 

b. All sides are equal in length 

c« All angles are right angles 



2. Rectangle 

3. Square 

^. Trapezoid 

5. Tesseract 



d. All opposite sides are equal in 
length 

e. One pair of opposite sideta are 
parallel 

f. No sides are parallel 

go A f ourth-dimens ional object 



Define line. 

5. Define angle. 

6 . Define ge ome try « 

7. Explain the meaning of congruent triangles. 

8o List some of the differences between Euclidean and non-Eucli- 
dean geometries pointing out by illustrations main points of 
interest. 



26 



EKLC 



Post/Lcst Sam]>le il (continued) 

9. Marne four non-iiuclideein f{C*onietr.' erj, 

10. Give v.n example from the firT;!, soccind, third, and tourth 
dirnofinionrj in terms of geometry 'uid i llu:.;tr*a te and label. 



27 



ERIC 



ANMOTATiiD BIBLIOGRAPHY 



ABBREVIATIONS 1 UM - University of Miami Library (Library of 

Congress Catalog numbers) 

UMCL - University of Miami Curriculum Laboratory- 
School of Education 

LH - Lindsay Hopkins Library 



It Adler, Irving, Source Book A New Look at Geometry , 513 

New York I The John Day Co., 1966. LH,UM. Background Adl 
material. 

2. Alkema, Chester Jay. Creativ e Pape r Crafts. New Yorkj GV 

Sterling Publishing Co., Inc., 1968. UM. Excellent. 1218 

All different styles - mosaic, paper collage ec.d .P3A3? 



montage, v/eaving, monofolds, etc. Many examples in 
color. 

3. Allendoerf f er, Carl B. Principles of Ari thmet ic and 
Geometry For Elementary School Teachers . New Yorki 
The Macmillan Co,, 1971. UM. Part V (Chs. 23-^31). 
Teacher pre- and post- test ideas and teaching stra- 
tegies. 



^. Bakst, Aaron. Mathemat ical Pu2zl_e s^ and Pastimes . QA 

Princeton! D. Van Nostrand Co., Inc., 19 5^* UM. Chs. 95 

1,2,9,11,13 and solutions. .313 

5. Bakst, Aaron. Math ematics - Its Magjic and Master y o QA 

New Yorki D. Van Nostrand Co., Inc., 1952. UM. Chs. 95 

2^-3^, Appendices 2,3« A very comprehensive work. .B15 

Appendices v/ill serve as a good review for teachers. 1952 

6. Ball, W.V/.R. Math emati cal Recreations and Essays . QA 

New Yorki Macmillan * and Co., i-td. , 19^^27 UM. Chs. 95 

It3»^l'f5>8, and 9. Recommended for the advanced .B2 

student only. 1939 

7. Ball, W.W.R. _Strin^ Figures. New Yorki Chelsea Pub- 

lishing Co,, T90O, " 'UM .' "An excellent and delightful 
book. 

8. Barr, Stephen, Experiments in Topology. New Yorki QA 

Thomas Y. Crowell Co., 196^. UM. Clear and concise 6II 

illustrations , , B26 

9. Barr, Stephen, Second Miscellany of Puzzles. Londoni 793.73 

The Macmillan Co. , I969. UM An excellent test, B2685 



28 



ERIC 



( Annotn Led b) \ orX'-^V^^}/ L i nuocJ ) 



10. boborrnan, l/inx fiJircjcLor) and Vau/^han, Herbert E. 

(lid i. tor). }[irh School iviii t he foa t ics . Urbanaj University 
of Illinois Press, 1959.* UlviCL. " Unit 4, Ordered Pairs 
and Graphs. Unit 6, Geometry. Excellent sources of 
information. 

11. Bezuszka, Stanley. Contemporary P rof^ress i n Mathematics ^ 

Boston! Boston College Mathematical Series, 19^2 • 
URCL, Unit 3» Part 2. Lesson 6, (pp. 377-^3?) • Has 
more than enough material for a quinmester alone. 
Strong in definitions. 

12. Bezuszka, Standley. Heritage Builders in the Arts & 

S ciences , Boston i Boston College Press, 1962. UMCL. 
Excellent reference to references. Helpful for 
bibliographical assignmentso 

13. Bley, Edgar S. Math Without Numbers . New Yorki Sterling ^ 

Publishing Co. , Inc., 19^1. 513«1 

B6^7m 

1^. Buffie, Edward G. , Welch, Ronald C. and Paige, Donald D. 
Mathematics I Strate^g^ies of Teaching; . New Jerseyj 
Prentice-Hallp Inc., I968. LK. Good ideas for instruc- 
tor regardless of whether he is inexperienced or 
experienced in the art of teaching. Chapter 6 on 
Geometry (pp. 107-130) will add new methods to the 
teacher's repertoire* 

15. Bur^ger, Dionys. Sphereland . New York j Thomas Y, Crowell, 

1965* Light and informative reading. 

16. Cadwell, J.H. Topics in Recreational Mathematics . New' q;^ 

Yorki Cambridge University Press, 1966« UM. Chs. I-3, 93 
5»6,8-lJ, and 13. For the advanced student only. ,C28 

17. Cameron, A.J. Mathematical Enterprises for Schools . 510«7 

New Yorki Pergamon Press Ltd., 19 6 S', Chs. 1-6 and CAM 
References. Has many good ideas for the instructor 
with examples. 

18. Carroll, Lewis. Pillow Problems and A Tanfi'led Tale . 

New York J Dover Publications, Inc., I958. UM. For 95 
the advanced student only. ^Do 

V.2 

19. Collier, Calhoun C. and Lerch, Harold H. Teaching 

Mathematics in the Modern Elementary School , New 
Yorki The MacmillarTco. , I969. UM. Ch. 12 (pp. 292- 
322) Strictly for background of the teacher. 
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(Annotated Bibliography continued) 



20. Cundy, Martyn and RolJ.ett, A.P» Matherri a tical Models 

(Revised edition), Oxf ord i Claredon Press, I96I. UiVi« 

especially Ch, The entirr^ book is worth reading. 

Contains excellent descriptions for making models • 

21. Davis, Morton Game Theo ry: A N ontj^chnical Introd uction . 

New Yorki Basic Books, Inc,, 1970. LH. \^n elementary 
text for the advanced student. 

22. Degrazia, Joseph. Math is Furu Nev/ Yorki Emerson 

Books, Inc., 1965. UM. For break times. Solutions 
included. Has many problems of interest. 



23. Dienes, Z.P. An _Exper imental Study o f Ma theinatics- 
LearniniE;. London: Hutchinson & Co., LtdT'i 19^4. 
UM, Ch. 1 Background for the teacher on games and 
their psychological functions. 

24'. Dinesnon, Howard P. Superior Mat hema tical Puazles. 
New York: Simon and Schuster, 1928. 

25. Domoryad, A. P. Mathe m atical Games and Pastimes . New 

York: The Macmillan Co., 196^1-. LHo Advanced but very 
good explanations with many illustrations. A must 
for the instructor. 

26. Dudeney, Henry E. Amusements in Mathematics. New York 

Dover Publications, Inc., 1958. UM. The'^'^Grand daddy 
of recent puzzle books, pp. 27-84; 114-119} 12?-136. 

27. Eckhart, Ludwig. Four-Di monsio na l Space . Indiana: 

Indiana University Press, I908. UM. 

28. Edwards, Myrtle. First Course in Geometry. New York: 

Exposition Press^ Inc., i9^^* I'H. flay many quizzes that 
could be used for basic geometry- (completion, true- false). 
Book can serve as reviev/ of basic geometry for instructor. 

29. Fawcett, Harold P. and Cummins, Kenneth B. The_ Teach- QA 

ing of Math ematics fro m Countinig: to C a lculu s . 11 
Columbus I Charles's. Merrill Publishing Co., 1970. .F38 
UM. Ch. 6 pp. 201-31^. 

30. Fuchs, Walter R. Mathematics for the Moder n Mind. New 

York* The Macmillan Co., I967. LH. Good TTTtastrations 
and background for instructor as well as students. 
Geometry is scattered throughout the book. Ch. 9 and 
10 recommended. 
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(Anr)otM led Bi bLio/^raphy continued) 

31. Garnow, Gcorp^e and Stern, Marvin* Puzzle-iviath, Dew York* 

The ViKin^f; Press, 1958, LH« Use Tor breaks. Instructor 
should look over for specific puz'/.les. 

32. Gardner, Martin. Mathematical Puz^zl es & Di versions t QA 

New Yorki Simon and Schuster, 1959* UM*^ Chs. 1,^, . 95 
6,7,8,12,13,15fl6, and References pp. .G3 
Very entertaining material. .vl 

3^. Gardner! Martin. Mathematic s M a gic and Mystery ^ New 

Yorkt Dover Publications, Inco, 1956. LH. Excellent 
author. Chs. 5i^p7i 3-nd 8. 

35. Gardner, Martin. New ^ Mathematical Diversion s from Scien- 

t ific American . New Yorkj Simon and Schuster, 196^. 
DCPL. Chs. 2-5,7t9,10,12,13,15-19, and References. 

36. Gardner, Martin. 2nd Scientif ic Americ an Book of Mathe - 

mat ics Puzzles & Diver sions. New Yorki Simon and 
Schuster, I96I. DCPL. ~ "ChSo l-3» 5-?ilO-12,l6,l8, and 
References. 

37. Gardner, Martin. The Unexpect ed Hangin/g;. New Yorki 

Simon and Schuster, 1969* An excellent book. 

38. Garstens, Helen L. and Jackson, Stanley B. Mathematics 

X^x E3,ementa rv School Teac herg. New Yorki The Mac- 
millan Co. , I967. UM. Contains fundamental material 
for those who have a weak background in geometry. 
Chs. 4,5,9fl0 and Appendices (^67-''+95)» 

39. Golomb, Solomon. Polygminoes. New Yorkj Charles 

Scribner's Sons, 1965o 

^0. Goodman, Adoiph W. The Pleasure of fteth . New Yorki The 
Macmillan Co., 19*^. LH, Chs. 3f5?6,7>9» and 12. 
Delightful book. Lots of exercises with solutions. 

1 . Graham , L . A . Ing;e n ious Mathematical Pro blem s and Methods • 
New Yorki Dover'>ublications, Inc. ,""'1959 T'^LH. 100 Prob- 
lems with solutions. Short, quick puzzlers . Geometric 
problems. 

^2. Greenblatt, M.H. Mathematical Entertainment* New Yorki 

Thomas Y. Crowell Co., 19^5rTH ™Chsr'3f'^"^\?f8,15 and 16. 
Has some good examples. 
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Hawley, Newton and Suppes, Patrick. Book I (large edition) 

and Book II Geometry f or Primary Grades. (Teacher's 

manual) San Franciscoi Holden-Day, Inc., I96I. UMCL, Use 

for preparing pre-- and post-testsi Basic constructions. 



Heafford, Philip, The Math Entertainer . New Yorki QA 

Emerson Books, Inc., 1959- UM* Use for breaks, 95 

Solutions. •H37 

45. Hilbert, D. and Cohn-Vossen, S. Geo metry and the QA 

Imaginatl^on. New Yorki Chelsea Publishing Co., 685 

1952. UM. Pictures and examples. Curves, Projec- oH515 
tive Geometry, Differential Geometry, Kinematics, 
and Topology. 

46. Hogben, Lancelot. Mathemat ics i n the Mak ing. New QA 

Yorki Doubleday & Co., 1960." UM. Compendium of 36 

mathematics with interesting explanations • •H6 



47 1 Hornep Sylvia. Patterns an d Puzzles in Mathen^atics .. 

Chicagoi Franklin Publications, Inc., 1970 (Teacher's 
edition). LH. Patterns and puzzles with clear illus- 
trations of how to set them up. Solutions. Making 
geometric forms (polyhedronsr mobiles, etc) from 
paper. Well illustrated. 

^8. Hunter, J.A.H. Figure ts i Mor e Fun with Figures . New 

York! Oxford University Press, 1958o LH. 150 Puzzles 
with solutions. Geometric puzzles included. To be used 
for breaks, 

•^9» Johnson, Donovan A» Games . for Learn i ng f/iathemat ics« 
New Yorki J, V/eston V/alch, Publishers, 1950. LH. 
Elementary, but offers some ideas for the instructor • 
Vocabulary should be stressed, A must for the begin- 
ning teachero 



50, Johnson, Donovan A. and Glenn, William H. Exploring QA 

Mathematics on Your Own , New Yorki Doubleday & 93 

Co., Inc., 1961, UM. Part V (pp, 197-23^; 271-273, ,J6 
Solutions). Excellent section on topology. 

51. Johnson, Donovan A. and Rahty, Robert. The New QA 

Mathematics in Our Schools, New Yorki The Macmillan 93 

Co. , 1966. UM. Ch. 10. .J62 
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52 • Johnson, Patricia and Johnson, Pai^e D. Supplementary 

£xexc i ses (to Exi)lorinv^>:_jv'io(iern Klathematj cs ) . ( Te a c he r ' s 
ed Ltion) J.-ew Yorkt Holt, Rinehart & V/inston, Inc., 
1968. UMCL. Book 1, pp. 3-"i-50 (Text- ppo 136-15^); 
Gq-qk (251-278); 101-2 (402-^+10)j and 107(^17-^20). 
Some topics covered are separations, curves, anp,les, 
polygons, daagonaD.s and concave and convex polygons, 
review of geometry, ,p;ra].)hs, congruence, etc. (See 55) • 

53. Jones, Burton W. Elementary C onc epts of M^^ thernatixs . 510 

(Second edition). New Yorki The iviacmillan Co., ,1966. Jon 
UM. Chs. 6,9-11, and Bibliography. Chs. 9 and 10 
have an interesting outlook. 

54. Kaplan, Philip. Puzzle Me This . New Yorki Harper & Row, 

Publishers, 19"^8o LH. Short quick puzzles.l Well 
written. 

55. Keedy, Mervin L. 5 Jameson, Richard £. and Johnson, 

Patricia Lt Exploring M odern Ma thematic s Book 2 
(Revised edition ) . New YorkiHolt, Rinehart & Winston, 
Inc., 1968. (Teacher^s edition). UMCL. Chs. 2,5, and 
10. pp. (^7-5^) p (195-203). 

56. Keedy, Mervin L. ; Jameson, Richard E.; Smith, Stanley A. 

and Mould, Eugene. Ex ploring G eo metry . (Teacher's 
edition). New Yorki Holt, Rinehart & Winston, I967. UMCL. 

57. Kendall, PJvi.H, and Thomas, G.M. iviathemat icDl Pwzy.l ee. (^A 

for the C onnois seur . New Yorki Thomas Y. Crowell, ,95 
1962. Uiv.. pp. 1*7-26. Areas and shapes. •K37 

58 . K ings ton , J . Mauri c e . Cjpurse in_ [Viathomatics lov 

Prospe ctive, Ju nior Hifih Sch ool Te achers . Californiai 
Pacific Rotoprinting Co., 19^*^ UMCL. Chs. 4 and 7. 

59. Kraitchik, Maurice. jViathe ma, t i a 1 R e c r-e a t i o n . New Yorki QA 

W.W. Norton & Co., 19^2. UM. Chs. 3.^»8, and 11. 95 

.K72 

60. Krulik, Stephen and Kaufman, Irwin, jviul t i - S en s cry 

Techniqu es in I^^iathe ma tics Te achinj^i; . New York s 
Teachers Practical Press, Inc., ].9-3« LH. Necessary 
readinf^ for any teacher, yourn. or old. This little 
book (6^ pages) offers many valuable guidelines* 

61. Land, Fran!:. The Lanp:uci/';e of Iviathematics. flew Yorki QA 

Doubleriay & Co., Inc. , "l96:j. Ulvi. Chs'. 9--i 3. Ch. 11 93 
Geometry I Understanding of Space (pp. I60-I7B). L3^ 
Good expei'iments and practiccil af)pi ioat ions for 19^3 
students . This would be ajiproj^riate for- labora tor-y 
experiments on shapes, and contc) i ners , Tor clay 
modell.i ng, and for photography. 
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62, Leeming, Joseph. Fun with Puz//Jo3 a New Yorki J,B. GV 

Lippincott Co., 19^^6. UM. Ch. ? Cut-Out and Put- 1^93 

Together Puzzles. Good. .L3^ 

63. Lockwood, E.H. A Book of Curves. New Yorki Cambridge QH^83 

University Press, I96I. UIVL -L^Z 

Engi- 

6^. Lukacs, Clara and Tarjan, Emma. Mathematical Games . neering 
New Yorki Walker and Co., Chs. 9-13- UM. 

6St Madachy, Joseph S, Mathematics on Vacation . New Yorki 
Charles Scribner's Sons, I9660 LH. Good source for 
paper constructions, magic squares and alphametics« 
Teacher should look this book over. 

66. Manning, Henry P. The Fourth Dimension Simply Ex- QA 

plained . New York: Dover Publications, Inc., I96O. 699 
UM. Interesting reading. .M3 

67. Mayor, John R. (Director). Mathematics for the Junior 

High S chool Teacher Guide , Maryland* University of 
Maryland Mathematics Project, 1959. UMCL. pp. 117-126j 
I63-I9O; 203-222. Second Book Part I - pp. 127-153* 
Part II pp. 1.57-166; 177-196? 199-228? 245-288. Dis- 
cusses basic geometry with many experimental ideas. 
Plane figures and graphing. 

68. Menninger, K.W. Mathematics in Your World . New York: 

The Viking Press, 195^- LH. Well written and enlight- 
ening. For students too. Has many good chapters about 
practical applications for geometry. 

69. Merrill, Helen A. f/iathema tical Excursions . New Yorki QA 

Dover Publications, Inc, 1957* UM. Chs. 10 and 13- 95 
Geometrical arithmetic, and drav/ing a straight line 
without a ruler, respectively. 

70. Meyer, Jerome S* Fun wi th Mathema t ic s . New Yorki The 

World Publishing Co., 1952. UM. pp. 129-152, I6I. 

71. Minnesota School Mathematics and Science Teaching Pro- 

ject. Mathematics for the Element ary School. Minnesota! 
University of Minnesota, 19^ 5 • UMCL. iTCeometry ) , 
9(Geometry), 13(Geome try) , l^(Symmetry} , a8(Mapping)j 
K.^ (Shape and Symmetry). Excellent in ideas. 
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72. iviott-Smith, Geoffrey. Mathematical Puzzles for Begin - QA 

ners and Enthusiasts . (Second revised edition). New 95 
Yorki Dover Publications, Inc., 195^. UM. Chs. 6 and .1V16 
13. Geometrical Puzzles and Board Games, respectively. 

73. Mueller, Francis J. Updating Mathematics . Nev.^ Londoni 510.7 

Croft Educational Services, 196^. Section V, pp. 153- Mue 
198. Excellent for ideas. 

7^« Northrop, E.P. Riddles in Mathematics . Nev/ Yorki 

D. Van Nostrand Co^ , Inc., 19^^« UM. Chs. 1,^,6, 
and 10. 

75. Ogilvy, Charles Stanley. Throug;h the I Viathescope . 

York J Oxford University Press, 1956. UR. Chs. 5-7, 
11 (Topology) . 

76. Ogilvy, Charles Stanley. Tomorrow' 3 Math > New Yorki 

Oxford University Press^ I962V UIVl. 

77. Paling, D. and Fox.- J.L. Eleqentary Mathe rT jatics i A 

Modern Approach - Part Two. Londoni Oxford Univer- 
sith Press, I969. LH. Chs. ?-ll« Modern and facinating. 
Up to date. Illustrations and explanations are lucid 
and filled with facts. Would prove worth the instruc 
tor's time to reviev/. 

78. Ransom, William R. Pastimes with String; and Paper . 

Boston: The Christopher Publishing House, 19^3 « 
UM. Will entertain the students. Has a lot of 
material to work with. 

79. Ravielli, Anthony. An Adventure in Geometry . New Yorki 

The Viking Press, 1957. LH, Elementary reading for 
anyone in class. Enjoyable and will convey the idea 
of "design in nature" to the student. 

80. Row, Sundara T. Geometric Exercises in Paper Foldini^!: . 

New Yorki Dover Publications, Inc., I966, LH. Excel- 
lent. Shows how to construct all basic geometric forms. 
For the instructor. 

81. School Mathematics Study Group. Londoni Yale University 

Press, i960. (Now published by A,C. Vroman, Inc. 
Pasadena, California. Seei Newsletter No. 37 SMSG 
Publications). UMCL. 

Mathematics for the Elementa ry School. Sets of Points 
(CEA5M) and Recognition of Common Figures (EA-6). 
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Mathen^^tics for the Junior High S chools (Vol. 1 Part 1 
Rev. ed.) Chs. k pp. IO5-I50 (Non-metric Geometry); 
(Vol. 1 Part 3 Rev. ed.) Chs. 10-11 pp. 289-380 (Cora- 
mentary for teachers); (Vol. 11 - Geometryi Commentary 
for teachers) Unit VI Non-metric Geometry pp. 1-24, 
Unit VIII Informal Geometry I pp. 25-5^, Unit IX In- 
formal Geometry II pp. 55-8?; Vol. II Part I Ch. 4 
pp. 111-1^5 Drawings and Constructions (Commentary 
preliminary edition); Vol. II Part II Ch. 5 pp. I47-I70 
(Symmetry^ Congruence, and the Pythagorean Property) 
and Ch. 9 pp» 2^7-297 (similar Triangles and Variation) 1 
see also Teacher's Guide Experimental Units for Grades 
7 & 8 Non-metric Geometry (Chs. 6,8, and 9); Supplementary 
Units (Rev. ed.) Chs. 2 (pp. 25-^2) and 4(pp. 59-76) 
Special Figures in Projective Geometry and Open and Closed 
Paths, respectively? Ch, 7 PP» 55-62(107-118, Student's 
edition) • 

Mathematics for the High School . Geometry (Part I Rev. 
ed«y Vol. 2 Euclidean Geometry Based on Ruler and Pro- 
tractor Axioms (Rev. ed.); 5 Concepts of Informal 
Geometry; 7 Intuitive Geometry (Preliminary ed.); Part II 
(Rev. ed.); Part III (Rev. ed. ) Also see booklets with 
Commentary for teachers besides student's editions. 

Intermediate Mathematics . (Part I Cft) Chs. 2,6, and 10. 
Introduction to Coordinate Geometry, Straight Lines and 
Conic. Sections, and Introduction to Trigonometry re- 
spectively. 

82. Schuh, Fred. The Master Book of Mathem atical Recreations . 
New York I Dover Publications, 1968. LH. For advanced 
students only. Hints for solving puzzles. Matches, 
dominoes and other assorted puzzles clearly delineated. 

83» Scott, Foresman. Experimental Mathematics Project. Mathe - 
matics for the Elementary School . (Teacher's Commentary 
and Student's Copy). Chicago 1 Scott, Foresman and Co., 
1961. UMCL. Booklet 8 (Non-metric Geometry). Sets of 
Points, Recognition of Common Figures. 

8^. Sharpv Evelyn. A New Mathematics Reader. New Yorki E.P. 

Button & Co., Inc., 1967* LH. Chs. 10-1^. Game theory, 
non-metric geometry, and graphing. 

85* Simon, William. Mathematical Magic . New Yorkt Charles 
ScribnerVs Sons, 1964. DCPLT 
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86. Spitznagel, Edward L. S elected Topics in Mathematics . New 
Yorki Holt, Rinehart and Winston, Inc., 1971* A must for 
the teacher's own library. 



87. Stanton, Ralph G. and Fryer, Kenneth D. Topics in M gdern QA? 

Mathematics . New Jersey i Prentice-Hall, Inc., 196^. UM. .SB 

pp. 16^-179. Discusses various geometries. 196^ 

88. Steinhaus, Hugo. M athematica l Snapshots. New Yorki Ox- QA 

ford University Press, 1966, UM. Has map reading- 93 

legends, measuring and estimating, differences, and •S713 
many good illustrations. 



89. Steinhaus, Hugo. One Hu ndred Probl ems in Elementarv 

Mathematics. New Yorkt Basic Book, Inc., 19o^« UM. 
Chs. 2,3f and Solutions. 

90. l^he Schoo l, Mat hematic s Prelect i g ook T . New Yorki Cam- 

bridge University Press, 196^« LH. A must for the 
instructor. Chs. ^, 7f 8,10-12,13,15, Appendix, and 
Revision examples. The Revision section offers small 
tests on each chapter which could serve as reviews or 
even pre- or post- test type questions. 

91. Valens, Evans G. The Nu mber of Things Pythagoras. Geome - 

try and Humming Strings . New York; E.P. Dutton & Co., 
1964. UM. Fairly elementary reading. Clear illustrations 
about Geometry and good material for the instructor* 



92. Watts, Earle P. and Rule, John T. De scriptive Geometry . QA50I 

New Yorki Prentice-Hall, 19^6. UM. ^ •W3^ 

93. Williams, J.D. Tho Compleat Strat egyst. New Yorki QA 

McGraw-Hill Book Co., Inc., 195^« UM. One of the 270 

best books on strategies. .V/5 

94. Yates, Robert C. Curve s and their P roperties . Michigan! QA^83 

J.W. Edwards, 1952. UM. Good illustrations on conics» •Y3 
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